The Egyptian Journal of Hospital Medicine (April 2018) Vol. 71 (2), Page 2626-2632 


The Effectiveness of Fractional CO, LASER in Treatment of 


Striae Rubra and Striae Alba: A Comparative Study 
Delbent I Mabrouk, Azza E Mostafa, Islam R Hamed 
Department of Dermatology, Venerology and Andrology, Faculty of Medicine, Ain Shams University 
Corresponding author: Islam R Hamed, Mobile: 01142978441; Email: dr.islamrashad @ gmail.com 


ABSTRACT 

Background: Striae distensae are a well-recognized, common skin condition that rarely causes any 
significant medical problems but are often a significant source of distress to those affected. The natural 
evolution of striae is from red or purple, raised wavy lesions (striae rubra) to white atrophic lesions with 
wrinkly surface (striae alba). Aim of the Work: was to compare the efficacy of the fractional CO2 laser in 
the treatment of striae rubra versus striae alba. Patients and Methods: The present study included 20 
patients above the age of 18 of both sexes; 10 patients had striae rubra and 10 patients had striae alba. They 
were recruited from Dermatology outpatient clinic in Ain Shams University Hospital from June 2017 to 
January 2018. 4 sessions of Fractional CO2 Laser for each patient were performed one month apart. The 
treated striae were randomly selected from each patient (Striae rubra and alba) and were assessed before 
starting treatment, at the beginning of every session and one month after the last session as regards length, 
width, texture, color of striae and any complications encountered. Results: No significant difference was 
found on comparing the clinical response (improvement of color P= 0.653), ((mprovement of atrophy P= 
0.606), side effects (Hyperpigmentation P= 0.531), (Pain P=0.606), (Hypopigmentation P=0.305), (Erythema 
P= 0.060), of both striae alba and rubra to the laser treatment. Conclusion: The present study showed 
significant clinical improvement in both types of striae distensae treated by Fractional CO2 Laser with non- 
significant difference between the 2 groups except the development of erythema in striae rubra group. 
Furthermore, the histological improvement was significant for both groups with low incidence of the side 
effects. Recommendations: Larger scale studies with longer follow up period are recommended to further 
clarify the role of fractional CO2 laser in treatment of striae distensae. 
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INTRODUCTION lymphocytic infiltrate and sometimes eosinophils, 

Striae distensae (SD) are frequent as well as dilated venules and edema in the upper 
undesirable skin lesions that result in considerable part of the dermis. Whereas, fully developed 
aesthetic concern ®. SD are usually of a cosmetic mature lesions present a scanty lymphocytic 
concern; however if extensive, they may rupture infiltrate around the venules and reduced collagen 
in an accident. Recent or immature stria defined as bands in the upper third of the reticular dermis 
linear bands of smooth skin which are which are aligned parallel to the surface of the 
erythematous or violaceous and may be itchy and skin. Elastic fibers seem to be increased in number 
slightly elevated. Such striae maintain their and grouped in sets as a consequence of the loss 
characteristics for a short period, usually of collagen bands. In later stages, there is a 
approximately 6 to 10 months. In their later stage, thinning of the epidermis due to flattening of the 
they become white, flat, or depressed, and are rete ridges ®. 
more difficult to treat ®. In current practice, even with significant 

The precise etiology and pathogenesis of dermatologic advance in topical medications and 
striae have not yet been clearly explained ©. They light-based devices, total resolution of these 
are commonly found during pregnancy, after a lesions remains an unattainable goal. Al-Himadani 
sudden gain or loss of weight, in Cushing’s et al. © identified that no high-quality treatments 
disease, in association with prolonged use of for SD exist. Among the main options are topical 
strong systemic or topical corticosteroids and due tretinoin alone ®, glycolic acid in conjunction 
to rapid growth in adolescence with its consequent with L-ascorbic acid or tretinoin ®, pulsed dye 
skin distention ®. They are two and a half times laser, CO2 laser, intense pulsed light (IPL) and the 
more frequent in women and affecting up to 90% excimer laser “**”!. It is also known that several 
during pregnancy ~. lasers (585 nm collagen remodeling pulsed dye 

The histopathologic findings vary according laser and 1,540 nm Er: Glass laser) have proven 
to the duration of these lesions. Recent striae efficacy in the induction of new collagen 
show a deep and superficial perivascular formation +”. 
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It has always been suggested that effective 
treatment of striae distensae should be instituted 
during the active stage, well before the scarring 
process is complete but the effect of fractional 
CO2 laser has not be well studied as a treatment 
for both types of SD. So we aimed in our study to 
examine the effect of fractional CO, laser on the 
various types of SD to further specify its role in 
treatment of the various types. 

The aim of this work was to compare the 
efficacy of the fractional CO, laser in the 
treatment of striae rubra versus striae alba. 


PATIENTS AND METHODS 

The present study included 20 patients 
above the age of 18 of both sexes; 10 patients had 
had striae rubra and 10 patients had striae alba. 
They were recruited from Dermatology outpatient 
clinic in Ain Shams University Hospital from 
June 2017 to January 2018. An informed consent 
was taken from all subjects, and Dermatology 
Research Ethical Committee approval was taken. 


Exclusion criteria: 

Pregnancy and lactation 

Diabetes 

Skin infection (viral, bacterial or parasitic) 

Patients with contraindications to CO, laser: 

Herpes simplex, lupus diseases, xeroderma 

pigmemtosa, photosensitive epilepsy and 

hemophilia. 

e Immunosuppressed patients or with history of 
malignancy or radiation therapy 

e History of any previous surgical or cosmetic 
treatment 

Patients included in this study were subjected to: 
A detailed medical history including Personal, 
present, past, medical, family, drug history and 
history of the disease (Personal history 
including name, age, sex, occupation, and 
residence. History of present illness included the 
onset, course, duration of the disease, 
predisposing factors and previous treatments. 
Past history of similar conditions and of other 
skin or systemic diseases, as well as family 
history of skin diseases was also checked for. 
General physical examination 
Dermatological examination was done to detect 
the type of striae, site and extent of the lesion. It 
includes lymph node and target lesions (Striae) 
for ulceration, scarring, scaling, erythema, 
pigmentation, inflammation and telangiectasia. 
Digital photography before treatment and after 
one month from the last session of treatment 
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Skin biopsy was taken from the lesion before 
the start and after one month from the last Laser 
session 

4 sessions of Fractional CO, Laser for each 
patient were performed one month apart 

The treated striae were randomly selected from 
each patient (Striae rubra and alba) and were 
assessed before starting treatment, at the 
beginning of every session and one month after 
the last session as regards length, width, texture, 
color of striae and any complications 
encountered. 


Photography 

All photographs were taken with a 
Canon Power Shot A495 digital camera (10 
mega pixel resolution) using identical lighting 
situation and patient positioning. The photos 
were taken before starting treatment, at the 
beginning of every session and one month after 
the last session. 
Histological Evaluation 
3 mm punch biopsy was taken from the stria to 
be treated after local injection with 2% 
lidocaine. Each patient was instructed to use 
topical and/or systemic antibiotic after the 
biopsy taking. The lesion healed with secondary 
intention scar. 
Skin biopsies were collected in 10 % formal 
saline, processed into paraffin blocks and cut 
into 5 um paraffin sections that were subjected 
to the following stains “”: 
Hematoxylin and 
evaluation. 
Masson's Trichrome stain for collagen fibers. 
Orcein stain for elastic fibers. 


eosin for histological 


Laser Therapy 

We used the FIRE-XEL dynamic 3-way mode 

(Fractional CO, laser + CO, Laser + Skin 

analyzer), premium quality, various selectivity 

over 3000 scanning modes, human friendly 

design Laser from BISON medical equipment 

manufacturer in our study (fig. 1). 

Each patient had 4 sessions with 4 weeks 

intervals. 

The selected stria was treated along its entire 

length, avoiding overlapping pulses. 

Aiming to cool and protect the epidermis as 

well as to decrease the discomfort during laser 

treatment, an ice pack was applied immediately 

post treatment followed by topical antibiotic. 
The parameters of laser used in both groups 
were (power: 1000, overlape:2, and 
distance:0.8). 
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Fig. (1): Fractional CO, laser equipment, 
Dermatology Laser Unit in Ain Shams University 
Hospital 

Data management and statistical analysis 

The data were statistically described in 
terms of mean + standard deviation (+SD), 
median and range, or frequencies (number of 
cases) and percentages when appropriate. 


Results: 
I- Clinical and demographic data of the patients 
(Tables 1, 2): 

The present study was designed to be an 
evaluative study of fractional CO, laser on 
treatment of striae rubra and striae alba using 
histological and clinical assessment. The present 
study included 20 patients above 18 of both sexes 
complaining of striae distensae. 

There were classified into 2 groups: 
Group I: include 10 patients with striae alba 
Group II: include 10 patients with striae rubra. 
Group I: The age in striae alba group ranged 
from 19-36 years with a mean +SD of (28.900 
+4.581) years. Seven patients (70%) were 
females and 3 patients (30%) were males. The 
duration of striae varied from 1-8 years with a 
mean of (2.500 +2.173) years. According to skin 
type, 7 patients were skin type IV (70%) and 3 
patients were skin type M (30%). As for the 
treated site, 2 patients received treatment to the 
arm (20%), 2 patients received treatment to the 
abdomen (20%), 3 patients received treatment to 
the thigh (30%), 2 patients had treatment to the 
flank (20%), and 1 patient had treatment to the 
breast. Regarding to the possible cause, 5 patients 
attributed their striae to pregnancy (50%), 
2patients attributed their striae to use of systemic 
steroid (20%), 2patients attributed it to weight 
gain (20%) and Ipatient attributed it to puberty 
growth (10%). Table (1). 
Group II: 

The age in striae rubra group ranged from 18- 

25 years with a mean of (20.000 +2.108) years. 
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Seven patients (70%) were males and 3 patients 
(30%) were females. The duration of striae varied 
from 1-6 months, with a mean +SD of 
(0.334+0.143) months. Regarding to skin type, 4 
patients were skin type IV (40%), 5 patients were 
skin type M (50%) and 1 patient were skin type V 
(10%). According to the treated site, 5 patients 
received treatment to the arm (50%), 2 patients 
received treatment to the abdomen (20%), 2 patients 
received treatment to the leg (20%), and 
Ipatientreceived treatment to the chest (10%). 
Whereas, the possible cause was weight increase in 
3 patients (30%), use of steroid both topical and/ or 
systemic was the cause in 4 patients (40%), 
pregnancy was the cause in 2 patients (20%) and 1 
patient (10%) attribute his striae to body building. 
Table (1). 


Table (1): Clinical data in the studied groups. 


Skin type 
MI 


Treated site 
Abdomen 
Arm 
Flank 
Thigh 


Leg 
Breast 
Shoulder 
Possible cause 
Pregnancy 
Steroid 
Puberty 
(growth) 
Weight 
increase 
Body building 
Final evaluation was done both clinically 
and histologically one month from the last 
session. 





A) Clinical evaluation of striae (Figs. 2,3): 
The treated striae were assessed as regards 
improvement of atrophy and the color. 


Group Í: 

A significant improvement was reported as 
regards the color and atrophy of striae, 8 patients 
(80%) reported that their striae became tighter 
after the treatment , 5 patients (50%) reported that 
the color was improved after the treatment . 
Figures 5 (A, B) and 6 (A, B) 


The Effectiveness of Fractional CO, LASER... 


Group II: 

Similarly a significant improvement was 
reported as regards the color and atrophy of striae, 
7 patients (70%) reported that their striae became 
tighter after the treatment , 4 patients(40%) 
reported that the color was improved after the 
treatment . Figures 7 (A, B) and 8 (A, B) 





(B) 


(A) 
Fig. (2): A clinical photo for 26 year old female 
with stria alba in the arms (A) before start laser 
treatment (B) one month after the last session, 
reported an improvement in atrophy of the stria. 





(A) 


(B) 


Fig. (3): A clinical photo for 18 year old male 
with stria alba in the chest (A) before start laser 
treatment (B) one month after the last session, 
reported an improvement in atrophy of the stria. 


If we wait and see the patients of our study 
after several months from the last session, the 
result will be better as the final response is always 
latent and improvement continues over months. 


B) Side effect of the laser during the treatment 
(Table 2): 

The side effects observed in the present 
study were pain during the laser session, post 
inflammatory erythema, hyperpigmentation and 
hypopigmentation. 


Group I 
Two patients (20%) developed 
hyperpigmentation and one patient (10%) 


complained from pain during the session. 
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Group IT 
One patient (10%) developed 
hyperpigmentation, one (10%) developed 


hypopigmentation, three patients (30%) developed 
erythema and three patients (30%) complained 
from pain during the session. 


Table (2): Side effects of the laser during the 
treatment 

P| Group Tt | Group 1 
ott aaa 


Side effects 


e . 


Hyperpigmentation 
Pain 


| Hypopigmentation | 0 | 0% | 1 | 10% _ 
Erythema | 0 


0% 30% 


Erythema 


C) Histological results 

Histological evaluation using H&E stain, 
trichrome stain for collagen fiber and orcien stain 
for elastic fibers was performed to measure the 
quantity of collagen and elastic fibers. 

Stria alba showed less collagen bundles 
mainly in the upper part of the reticular dermis with 
scanty cellular infiltrate around blood vessels, while 
elastic fibers were increased and grouped into sets. 
On the other hand, stria rubra showed deep and 
superficial perivascular lymphocytic infiltrate and 
dilated venules with loosely packed collagen 
bundles and thin branched elastic fibers. 


Group I 

Regarding stria alba, skin sections 
obtained from patients after treatment showed 
variable histological response. The elastic fibers 
were thin, branched and scattered all over the 
dermis in all patients. 

Skin sections obtained from stria alba 
patients who showed clinical improvement 
revealed increase in dense closely packed collagen 
bundles in the upper reticular dermis that were 
running parallel to the skin surface in addition to 
the presence of small congested blood vessels 
(Figs 4,5). 


Group IT 

Following laser treatment, the patients with 
striae rubra showed different histological changes 
that were relevant to their clinical response. In all 
patients, thin branched elastic fibers were detected in 
the dermis, and increase in dense closely packed 
collagen bundles in the upper reticular dermis with 
the presence of some cellular infiltrate around 
congested blood vessels (Figs 6,7). 
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Striae alba 
H&E stain 


Before 


After 





Fig. (4): Stria alba (before treatment) showing 
effaced epidermis with rete ridges pattern, reduced 
collagen bundles mainly in the upper part of the 
reticular dermis. 


Striae Rubra 
H&E 
Before 





showing effaced epidermis with rete ridges pattern, 
perivascular cellular infiltrate (arrow) around congested 
blood vessels in the upper part of dermis. 


Comparison between striae groups 

No significant difference was found on 
comparing the clinical response (improvement of 
color P= 0.653), (improvement of atrophy P= 
0.606), side effects (Hyperpigmentation P= 0.531), 
(Pain P=0.606), (Hypopigmentation P=0.305), 
(Erythema P= 0.060), of both striae alba and rubra 
to the laser treatment. 


DISCUSSION 
Striae distensae are a well-recognized, 
common skin condition that rarely causes 
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Fig. (5): Stria alba after treatment, showing 
normal epidermis with rate ridger pattern, dense 
closely packed collagen bundles in the dermis that 
run perpendicular to the skin surface. Note the 
presence of small congested blood vessels. 





Fig. (7): Stria rubra after treatment, showing 
dense closely packed collagen bundles in the 
dermis and lower perivascular cellular infiltrate 
around congested blood vessels (arrow) in the 
dermis. 


significant medical problem but are often a 
significant source of distress to those affected “*). 
Treatment of striae has always been challenging, 
although several treatments have been proposed, 
yet no consistent modality is curable. It has been 
suggested that effective treatment of striae 
distensae is instituted well gduring the active 
stage, before the scarring process is complete “’. 
Laser has become a popular therapeutic 
modality used to ameliorate striae, this includes 
pulsed dye, copper bromide, diode, long pulsed 
1064-nm Nd-YAG, excimer, ablative and non- 
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ablative fractional (Co2 and Er-Y AG) laser. These 
modalities are available for treatment, yet none of 
them is consistently effective, and no single 
therapy is considered to be pivotal for this 
problem. With a high incidence and unsatisfactory 
treatments, striae remain an important target of 
ren for an optimum consensus of treatment 

Several studies tried to explain the 
mechanism by which the fractional CO2 laser 
stimulate the collagen deposition. Prieto and 
colleagues “” showed that the laser induces 
expression of heat-shock protein 70 and type I 
procollagen by dermal dendritic cells. Weng and 
colleagues “® provided that the improvement of 
the antioxidant capacity {increase level of 
antioxidant enzymes, superoxide dismutase and 
glutathione peroxidase} after the laser treatment 
could stimulate new collagen production. Lee and 
colleagues “”’ provided that the laser increase the 
expression of transforming growth factor-beta 
with subsequent activation of fibroblast and 
deposition of new collagen. Yee and colleagues 
° found significant increase in expression of 
tissue inhibitors of metalloproteinases and 
decrease in expression of matrix 
metalloproteinases after the laser treatment. 

The present study was designed to evaluate 
the fractional CO, laser in the treatment of both 
striae alba and rubra using histological and image 
analysis studies. 

Twenty adult patients of both sexes were 
enrolled in our study classified into 2 groups; 10 
patients had striae alba and 10 had striae rubra. 
Patients were subjected to 4 sessions with 4 weeks 
interval and a follow up period of one month after 
the last session. A 3-mm punch biopsy was taken 
from stria to be treated before treatment and one 
month after the last session, all biopsies were 
subjected to histological examination. 

The present study showed significant 
clinical improvement in striae appearance for both 
striae alba and striae rubra. Three patients of striae 
rubra patients showed decrease erythema. Also 8 
patients with striae alba and 7 with striae rubra 
expressed increase tightness of the their skin at the 
end of study. There was change in the length and 
width of striae in both groups. 

Several studies were in agreement with the 
present study regarding the clinical improvement 
using different types of laser F. 7” 7* 747), 

Jimenez and colleagues studied the 
effect of PDL on 20 female patients with skin type 
II-VI who had striae alba and rubra. They found 
that the laser had a moderate beneficial effect in 
reducing the degree of erythema in striae rubra 
with no apparent clinical change in striae alba. 


(21) 
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Longo and colleagues “ studied the effect of 


copper-bromide 577-nm laser on 15 female 
patients with skin type I-I who had striae alba 
and rubra. They found that the laser was effective 
in decreasing the size of the striae, a finding 
which we also report. 

Goldman and colleagues studied the 
effect of long pulsed 1064-nm Nd-YAG laser on 
20 female patients with skin type H-IV who had 
striae rubra. They concluded that the clinical 
improvement of striae could obtain with the laser 
and the full clearance of the lesion was very rare. 
And agreement with De Angelis and colleagues 
20 studied the effect of fractional non-ablative 
1540-nm Er: glass laser on 51 female patients 
with skin type I-IV who had striae alba and rubra. 
They found that 50% or greater improvement in 
all patients could be obtained at six months or 
longer after the last session. 

Lee and colleagues ° studied the effect of 
fractionalCo, laser on 27 female patients with skin 
type IV who had striae alba. They concluded that 
the laser had a positive therapeutic effect. In 
contrast, Tay and colleagues ° studied the effect 
of the 1,450-nm diode laser on 11 Asian female 
patients with skin types IV-VI who had striae alba 
and striae rubra. They concluded that the laser had 
no therapeutic effect. 

In our study, treatment was tolerated well 
by all patients where side effects were minimal, 
mostly pain during the session in 5 patients (2 
alba and 3 rubra), post inflammatory hyper- 
pigmentation in 3 patients (2 alba and 1 rubra) and 
post inflammatory hypo-pigmentation in one 
patient with striae rubra. These side effects were 
statistically non-significant for striae both groups. 
The laser was safe in patients included in the 
present study, similar results were found by 
Goldman and colleagues °? who used the long 
pulsed 1064-nm Nd-YAG, De Angelis and 
colleagues “® who used the fractional Er: glass 
and Lee and colleagues °° who used the fractional 
CO, laser, they concluded the safety of their laser. 
On the other hand Jimenez and colleagues P” and 
Tay and colleagues °° did not recommend their 
laser (PDL, diode laser respectively) in patients 
with dark skin for fear of post inflammatory 
hyper-pigmentation. 

The histological findings in the present 
study support our explanation of the clinical 
improvement; the collagen fibers were increased 
and closely packed in the upper reticular dermis in 
patients who achieved improvement in the texture 
and loosely packed in non-improved patients with 
striae alba. In striae rubra patients persistent 
congested blood vessels were detected which 
explained clinically =y persistence of erythema. 


(23) 
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The histological findings in the present 
study are in agreement with Jimenez and 
colleague f” (who used PDL) and De Angelis and 
colleagues “® (who used fractional 1540-nm Er: 
glass). They found increase in collagen fibers (by 
hydroxyprolin assay, H&E and orcien stain 
respectively) after treatment with their laser and 
they concluded that the histological changes could 
precede the significant clinical improvement. 

Moreover, Dayan and colleagues °” studied 
the histological changes in pig skin by H&E, 
Verhoeff-van Gieson stain after weekly irradiation 
with the long pulsed Nd:YAG for 4 weeks. They 
found a significant increase in the reticular dermal 
collagen and non-significant decrease in elastic 
fibers in irradiated biopsies. 

Conclusion and Recommendations 

The present study showed significant 
clinical improvement in both types of striae 
distensae treated by Fractional CO2 Laser with 
non-significant difference between the 2 groups 
except the development of erythema in striae 
rubra group. Furthermore, the histological 
improvement was significant for both groups with 
low incidence of the side effects. 

Larger scale studies with longer follow up 
period are recommended to further clarify the role 
of fractional CO2 laser in treatment of striae 
distensae. 
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